Nerve dependent regulation of neural cell adhesion molecule expression in skeletal muscle.
The expression of neural cell adhesion molecule was analysed by indirect immunofluorescence on adult mouse skeletal muscle subjected to a variety of experimental lesions. Adult mouse muscle does not express neural cell adhesion molecule at the sarcolemma. However, following denervation there is a rapid rise in neural cell adhesion molecule levels; this is initially in the cytoplasm of the myofibres but by 18 days there is intense reactivity at the sarcolemma. A nerve crush lesion was used to show that the increase in neural cell adhesion molecule levels following denervation is accompanied by a switch-off of neural cell adhesion molecule expression following reinnervation. Paralysis of skeletal muscle by botulinum toxin injection is sufficient to activate neural cell adhesion molecule expression. As paralysis of skeletal muscle by botulinum toxin is not accompanied by activation of muscle satellite cells or degeneration products of nerve or myelin, it suggests that the observed levels of neural cell adhesion molecule are synthesised by myofibres. As the expression of neural cell adhesion molecule in these lesions parallels the ability of skeletal muscle to accept innervation it is possible that neural cell adhesion molecule acts as a molecular cue at the sarcolemma in regulating synaptogenesis.